Modern Devices to Support Early Development of Children with Visual Impairment  by Růžičková, Kamila & Hordějčuková, Tereza
 Procedia - Social and Behavioral Sciences  171 ( 2015 )  950 – 960 
Available online at www.sciencedirect.com
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Organizing Committee of ICEEPSY 2014.
doi: 10.1016/j.sbspro.2015.01.214 
ScienceDirect
ICEEPSY 2014 
Modern devices to support early development of children with 
visual impairment 
 
Kamila Růžičkováa,*, Tereza Hordějčukováa 
 
aUniversity of Hradec Králové, Faculty of Education, Rokitanského 62, Hradec Králové, 500 03, Czech Republic  
Abstract 
The article describes the options of the use of modern touch screen devices to stimulate vision and develop visual skills of 
children with low vision in early and pre-school age. The article concentrates specifically on the possibilities of using iPad touch 
screen device and Czech EDA Play application. The application is designed for visual stimulation and the development of visual 
and other skills in young children with visual and multiple impairments. The final section of the article provides the results of a 
pilot study used to collect the experience gained with the use of the device and application described above in Czech practice of 
early intervention. 
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1. Current situation of early intervention for children with visual impairment in The Czech Republic 
Childhood is the pivotal period in the development of a person. The environment and conditions, in which the 
child is growing, affect to some degree its future existence and the involvement in society. If such a child has to face 
the consequences of disability, its development is under threat. Early intervention care presents the first step in the 
education of very young children with low vision. (Zambone & Suarez, 2000) It is in the public interest to provide 
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such support to children with special needs as well as their parents so that the impact of impairment influenced 
child’s development as little as possible so that the child could develop as close to the norm as possible. To enable 
this, the Czech public system operates following services:  early intervention centres (střediska rané péče) and Early 
Intervention Society (Společnost pro ranou péči). Early intervention centres in the Czech Republic provide support 
to the families of children with low vision, blindness or endangered development from birth till age 7 (Law 
108/2006 on Social Services). According to another definition, early intervention is a system of services and 
programmes provided to the children threatened in their social, biological and mental development, children with 
special needs and their families in order to affect early development, eliminate or mitigate the consequences of 
disorders and to provide the family, child and community with support within the process of social integration. 
(Hradilková, Květoňová - Švecová & Vachulová 1998) 
Internationally the rehabilitation of persons with low vision has been systematically developing approximately 
since the middle of 20th century, in correlation with increase in life expectancy and the development of health 
services. For an approximately similar time period also the basic understanding of rehabilitation, together with the 
support of the functional use of vision in persons with low vision, has been developing. (Goodrich & Bailey, 2000)  
In the USA early intervention has been systematically developed and provided since the 60s of the 20th century. 
Nowadays there are early care programmes in most countries of the world. (Kosová, 2013) In the Czech Republic 
early intervention care began to develop during the 70s of 20th century.  
Current Czech model of early intervention is based on the programme ‘Provázení’ (Accompaniment). It is built 
on three pillars: the support of child’s development, the support of family, impact on society. There are eight centres 
in the Czech Republic specialized in early intervention for children with low vision. Theoretical findings on early 
intervention have been developed not only through Czech professional resources and own experience but also on the 
basis of international co-operation. Since 1991 the Early Intervention Care has co-operated with Perkins School for 
the Blind in Boston and Hilton Perkins International Foundation in the USA, and since 1993 with International 
Council for Education of People with Visual Impairment (ICEVI) in the Netherlands. A long co-operation (since 
1983) exists with the important Finnish paediatric ophthalmologist Lea Hyvärinen and with Gerti Jaritz from 
Austria, the author of visual perception stimulation aids. (www.ranapece.eu/rana-pece/historie) 
The early intervention care has an interdisciplinary character. It is closely linked with medical care. The core 
interdisciplinary team consists of child’s legal representative (parent) and the counsellor. Other team members are 
typically psychologist, social worker, specialist for education of children with low vision (specialist teacher), 
instructor of visual stimulation, professional in social rehabilitation and physiotherapist. In case of multiple 
impairments, the team is complemented by more specialists (for instance a counsellor for children with autism 
spectrum disorders). (Hamadová, Květoňová & Nováková, 2007) Most interventions take place directly within 
family in the form of street work. An important means of support is also the use of stimulation, substitution and 
rehabilitation aids and systems.  The care is also provided as street work and outpatient services.  
Standard provided services for the families of children with visual and combined disabilities include: testing of the 
level of psychomotor development and visual functions, the use of specially equipped visually stimulating rooms 
and also psychological and social and legal counselling, personal visits of early intervention counsellors in homes, 
accompanying for examinations, negotiations with authorities and with other institutions, seminars, residential 
courses for families (providing contacts with other families), rental of special aids, toys, literature, publishing 
periodical. Table 1 lists the actual data from the records of early intervention services in 2012. 
Tab 1 - 2012 annual reports of Early Care and EDA Early Care.  Source: http://www.ranapece.eu/praha/z-nasi-cinnosti/vyrocni-zpravy & 
http://www.ranapece.cz/images/stories/PDF/VZ_rana_pece_2012_final.pdf). Abbreviations of Regions: PRG – Prague; SČ – Středočeský; ÚL – 
Ústí n. Labem; JM – Jihomoravský; OL – Olomoucký; SM – Severomoravský Region. 
Region PRG SČ ÚL JM ČB OL SM Total 
Families 85 68 37 99 72 98 88 557 
Boys 42 34 21 60 49 55 38 304 
Girls 43 34 16 39 26 43 50 256 
Home counselling 358 261 141 385 283 402 340 2209 
Admitted families 23 11 7 20 12 30 16 121 
Services terminated 17 17 8 29 11 18 21 123 
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No of borrowed aids/books 212 1052 419 1040 685 1870 1087 6536 
Sum 780 1477 649 1672 1138 2516 1640 10 106 
2. Assessment, stimulation and development of visual functions 
Vision is a very complicated and complex process. Basic visual functions are visual field acuity, colour 
discrimination, contrast sensitivity, spatial vision, discrimination abilities and light/dark adaptation. The quality of 
vision is not innate, but develops from birth to approximately seven years of age. In the initial stages very quickly, 
later depending on the overall development of the child, correct vision reinforces. (Kraus, 1997) Several studies 
have shown that a substantial lack of visual stimulation keeps the cerebral cortex at the level of the new-born. The 
early development of the child is influenced by the quantity as well as quality of stimuli received from the 
environment. However, it is also very important how information is processed. Impaired ability of visual perception 
affects mental and physical development of the child. Insufficient quality or absence of visual stimuli causes sensory 
deprivation.  Orientation in space is complicated, thus limiting also the mobility of the child. Moreover, the 
consequences manifest themselves also in social relations. A good example of this is the issue of establishing eye 
contact, which is in some cases difficult, in other impossible. (Vágnerová, 1995) 
Assessment of visual functions and ability of the child to use visual potential is one of the primary tasks of 
early intervention. It is performed by vision therapist or visual stimulation instructor with the use of standardized 
diagnostic tests and other appropriate aids. (Kosová, 2013) The assessment focuses on visual capacity, visual 
attention – an interest of the child in visual stimuli, sensorimotor and other activities related to visual 
control. Through standardized tests (in the Czech Republic mainly Lea Hyvärinen batteries for the examination of 
young children with visual impairment and children with multiple impairments) visual acuity, visual field, contrast 
sensitivity and colour discrimination are assessed. Furthermore, progress in the development of the functions of 
visual perception is monitored: visual attention, fixation ability, transfer of visual attention, tracking a stimulus in 
movement, sensorimotor co-ordination, creating visual images – the level of generalization. (Skalická, Herynková, 
Sedlmayerová & Kravcová, 2011) The results of the assessment, together with medical and other reports and an 
interview with the parents of the child, are used for the creation of the individual plan of visual stimulation. 
Stimulation is the effect of a stimulus (i.e. physical or chemical energies) on receptors, thus creating an irritation. 
In a wider sense, it means stimulating or encouraging the organism to perform. (Vágnerová 1995) Visual stimulation 
is a set of techniques, methods and procedures through which we try to introduce a situation in which the child 
realizes its partial visual capacity which makes it possible to develop abilities and skills to use it effectively. 
(Lopúchová, 2006) Visual stimulation belongs to the key tasks of early intervention and is aimed at the children 
with low vision from birth or from the occurrence of visual defects up to the age of 7, which is the time of the 
completion of the development of visual functions. (Hamadová, Květoňová & Nováková, 2007) The basic means of 
visual stimulation is adapted stimulating environment and aids, namely following modifications: the selection of 
sufficient contrast, an appropriate lighting of room and objects, choice of the size of objects, eventually a suitable 
motion of stimuli. Most frequently used special environments are: Little Room, stimulation corners or a snoezelen 
aimed at visual stimulation. There are many aids for visual stimulation; however, to make progress, it is necessary to 
use them properly. An optimal use of aids and training families how to work with them is the responsibility of visual 
stimulation instructor.  The responsibility mainly consists in selection of aids, correct way of installation and 
manipulation (optimal direction, distance, speed and range of motion). Children should be positioned in such a way 
so that their visual potential could be used in the best way. (Silvestrone et al., 2000) 
It is obvious from the text above that the process of visual stimulation is always purely individual and must meet 
not only the visual abilities of the child but also developmental maturity and immediate disposition. The next phase 
of developing visual functions children with low vision is visual training (or vision rehabilitation). Compared to 
stimulation, aim of which is, most of all, to support the motivation and perception of visual stimuli, visual training 
deals with the development of specific skills: localization, fixation, transmission of visual attention between objects, 
tracking a line or a moving object, orientation in an environment, sensorimotor co-ordination, use and creation of 
visual images and symbolic phase. (Skalická, 2010) They are specific skills enabling to use visual capacity 
effectively in the activities and situations of daily living.  
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The essential contribution of visual stimulation and training in the early stages of child’s development, as already 
indicated above, can be seen also in the development of more complex skills such as the creation of visual images 
and visual memory in the process of learning about the world. An equally important benefit is the ability to learn 
visually – i.e. to receive visual information (even though in some cases only partial). The ability to use effectively 
the visual potential also affects the level of integration of the child among its peers – the so called inclusion. 
3. iPad as a rehabilitation device 
Visual stimulation and visual skill training of young children cannot be even imagined without aids. For quite a 
long time, devices of mechanical type have been used, some of them produced for it, some belonging to the normal 
range of toys and aids for children’s development, some of them even being made by parents themselves according 
to instructions and their own needs. Currently, as a big competition to mechanical devices, electronic devices have 
emerged. This can be called a revolution. Development of the society got a new, probably unstoppable, direction. 
The trend is also reflected in the rapid development of electronic toys and applications for increasingly younger 
children. It was only matter of time when and how these devices would appear in the care and education of children 
with disabilities (in this case, visual and multiple ones). In connection with the development of technology, it is 
possible to use new means and strategies within special education training. And on a large scale, it is also happening 
in the Czech Republic. In recent years, the form of visual stimulation with touch screen devices like tablets has been 
rapidly developing in the Czech praxis. The early intervention care has responded to the trend by developing the 
EDA Play special application for the stimulation and development of vision. This device is now recommended to 
families and also used by the early care during their interventions at homes. This is a new direction that brings new 
possibilities, requires new approaches, but probably also brings some risks which, due to a very short experience, 
could not be uncovered yet. For instance in Liberec Region there is 50 iPads used in families to stimulate and 
develop visual functions. It is 50 families of 170 families of which the Liberec center takes care. In Plzeň Region it 
is approximately 10 of 55 families, in Prague Region 40 of 166 families. 
The question stands whether the currently used procedures are in the best interests of the child. The following text 
presents basic information about the type of equipment and applications used for visual stimulation of children with 
visual and multiple impairments. 
3.1 iPad and its use 
iPad is a multimedia touch screen tablet-type computer from Apple. It embodies the current technology widely 
used by the general public. In many countries, as well as in the Czech Republic, it has already been used as an 
educational device in schools. Advantages over mechanical aids are undisputable. However, it can fulfil also the role 
of therapeutic and rehabilitation aids. Using iPad is very flexible; it does not stigmatize the person and is very 
intuitive. (Kocurova & Syrovátková, 2014) Its popularity over other tablets is mainly due to the fact that thank to the 
enormous variability and a number of special applications, it can be also used by persons with various kinds of 
disabilities. Obvious advantages include: light weight of the device, simple and comfortable operation, excellent 
sharpness and colour display, damage resistance, high quality sound, a growing number of applications aimed at the 
development of children and adults with special needs. (Bicková, 2011) However, there is not enough information in 
literature and professional resources about the possible disadvantages and risks of using this type of equipment. It 
has been only rarely commented on the overuse of electronic devices and the impact of their abuse on health, life 
style and the personality of an individual. One of the mentioned disadvantages is a more complex initial iPad setup. 
From the perspective of special education and the use of the device by very young children or children with 
disabilities, it is possible to consider as a problem also the fact that at high pressure to the screen, the device is 
getting stuck. Such a disadvantage can in some cases restrict the use of the tool only for work with an assistant or 
make it totally impossible. 
3.2 EDA Play application 
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Czech EDA Play application is designed to motivate the child through interactive game to watch the action on 
tablet display and perform tasks linked with the use of visual functions. Both visual and audio processing also 
supports hand-eye co-ordination as well as the development of precise graphomotor movements. The application 
offers such options of image settings and difficulty of the task so that children with a wide scale of special needs can 
work with it. Presenting tasks, evaluation or encouragement to repeat a task is performed in a child’s voice. An 
obvious advantage of the application is the adjustability of difficulty of tasks according to the level of visual skills 
and fine motor skills of the child. It is also very important to stress the possibility to record and later evaluate the 
success rate of the child in meeting the tasks. The application was developed in co-operation with specialist 
teachers, psychologists and vision therapists and is available in Czech and English. It is already clear that the 
development of this and similar applications will continue. (Press release issued on 21st May 2013.) 
Visual training with the use of the EDA Play application 
EDA Play helps children with low vision to train visual functions, fine motor skills and sensorimotor co-
ordination. The next section presents the different types of tasks and their special educational intentions.  Setting the 
level appropriate to the needs of each child can be carried out in two categories: difficulty of tasks and difficulty of 
drawings as to visual performance. The difficulty of the activities performed on the tablet is growing in 
correspondence with the abilities of the child.   
Settings of various levels of visual performance 
The application has four levels of difficulty of displayed illustrations (V1 - V4:Visual performance). V1 contains 
full-colour illustrations without any details. V2 also works with full-colour pictures, but they are accompanied with 
a few details. V3 uses pictures with a few details, which are visually more demanding, and uses several colours. V4 
works with outlined pictures. This setting is intended for children with more severe degrees of visual impairment. 
Highlighting the game screen 
The EDA Play application works with a black background and bright colour images. Thus it provides to the child 
sufficient contrast and sufficient visibility of pictures. The working area can be highlighted by adding white frame or 
increasing brightness. For some tasks, it is possible to use the ‘visual guide’ function. This is a ray of light indicating 
direction of movement along the path where the child is supposed to move its finger. 
Setting the levels of task difficulty in terms of motor and sensorimotor skills 
The application also offers a choice of difficulty of the tasks with regard to fine motor skills, sensorimotor and 
mental level. The levels of the difficulty of tasks are marked G1-G4.  On the basic level it is sufficient to accomplish 
the task only by touching the display at any place. The second level stimulates the eye-hand co-ordination. The third 
level practises basic shapes and hand movements in basic directions. The fourth difficulty setting offers tasks with 
irregular shapes for completing or connecting on the basis of similarity. If a task shows the yellow line, the child has 
to make a move exactly along this path.  
Setting tasks by the therapist or parent 
Task list displays all the tasks and the chosen levels of their difficulty. Unsuitable tasks can be turned off and 
later re-activated. The selected task/s can be configured as constant repetition. The transition between tasks is also 
very easy. Tasks can be played randomly or in an intentionally chosen order. 
Recording and monitoring of the activity by the parent/therapist 
In the ‘Skills’ section the monitoring of the results of child’s activity can be set. All the tasks can be assessed in 
the ‘Task Preview’ section. Earliest and latest recordings of selected time period are highlighted in colour. Similarly 
also the timing of application function can be set. After its expiration, the device turns off. This way, parents and 
therapists can follow the development of children’s skills in time as well as determine period for independent use. 
The evaluation of child’s activity is necessary for setting the difficulty level further. At the same time, however, it is 
good to offer the child an experience of independent work without permanent supervision. It can be considered very 
helpful for growth in maturity, specifically in case of children with more severe degrees of disability.  
Other settings and suitable accessories  
A necessary function for children with low vision is backlight intensity setting. Suitable accessories for young 
children or children with visual or other disorders who use the tablet are protective film and suitable cover case. If 
the child is unable to hold iPad, it is possible to use one of the many holders (Kubíková, 2012).  
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4. Research – a pilot study 
As already mentioned above, the use of modern technologies in praxis has preceded theory and research. This 
development requires a verification of the effectiveness of various educational and rehabilitation means through 
research. This pilot study for the first time explores the effects of a touch screen device and its Czech special 
application EDA Play on the development of visual functions of children with low vision in the Czech Republic. 
4.1 Objectives and research questions 
The aim of the study is to assess the benefits of the iPad modern touch screen device and its application EDA 
Play for the development of visual functions and skills in terms of rehabilitation objectives and in the context of 
developmental needs of children with low vision in early and pre-school age.   
Research questions: 
1. ‘What is the key contribution of the tablet type touch screen device for the development of visual functions 
of children with low vision in early and pre-school age?’ 
2. ‘What experience do Czech professionals and parents have with the use of a touch screen device in the 
visual stimulation and the development of visual skills of children with low vision in early and pre-school 
age?’ 
3. ‘What is the opinion of Czech professionals and parents on the EDA Play application?’ 
4.2 Research methods  
The pilot study was conducted with three experimental groups. Assessment of the contribution of special 
intervention with the use of the tablet was carried out on a group of children. The research included 5 children of 
early and pre-school age (0 – 6 years) with low vision in the categories of moderate - severe visual impairment. 
(WHO, 2001)  Information on the existing experience with the use of touch screen devices was obtained by 
interviewing professionals. The second experimental group was represented by 8 vision therapists, visual 
stimulation instructors and specialists for education of children with low vision (specialist teachers). The third 
experimental group consisted of 10 parents of children with low vision in early and pre-school age whose children 
used the touch screen device to stimulate their vision. 
The research is built on qualitative research strategy. To obtain data, following methods were used: document 
analysis, questionnaire and participant observation. Data collection was conducted in co-operation with early 
intervention centres in the CR (http://www.ranapece.eu/rana-pece/kontakty ). The first part of the research – an 
analysis of the assessment of the development of visual functions and skills of children – was performed by 
methods: an analysis of rehabilitation documentation and an observation of control assessments of children’s visual 
skills in the interval of 6 months. The collected data were processed into case studies. 
The second and the third part of research – the experience of professionals and parents of children with low 
vision with the touch screen device and its Czech EDA Play application – was conducted by question method. Data 
were obtained with the use of scales, open, semi-closed and closed questions. The questionnaires were anonymous. 
4.3 Results of monitoring the development of visual functions and skills in children of early and pre-school age 
Research input data are shown in the Table 2. Individual survey results were processed in case studies. The observed 
categories were: visual attention; fixation ability; transfer of visual attention; tracking ability; eye-hand co-
ordination; ability to manipulate with objects; the level of graphomotor skills and visual imagination. In all cases, 
visual stimulation and visual skill training were performed for 6 months daily at home. The intervention of visual 
stimulation therapist was performed once a month, the quality of co-operation with the families was in all cases very 
good. The touch screen devices were used during the intentional stimulation and the training of visual skills. Table 3 
presents the results of control assessment of visual skills (pretest/posttest), which was performed for each child in an 
interval of 6 months.  The assessment was carried out by vision therapist or visual stimulation instructor. The table 
shows in which skills and to what extent the child has progressed during the monitored period. In cases where there 
was no improvement in some skills, the child was either too young or the psychomotor level of its development was 
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not sufficient for coping with these skills. On the other hand, if the child mastered the skill before the beginning of 
monitored period, it was recorded as 5/5 (i.e. coping/coping). 
 
Tab 2 Characteristics of the research sample for the assessment of visual functions and skills. 
Ident. 
sign 
Sex Age/Mental age 
(in months) 
Diagnosis Visual acuity Spectacle 
correction 
Other 
variables 
A boy 18/15 months Congenital 
microcoria, 
 Strabism, 
Nystagmus 
BV at the lower 
limit of the norm 
--- Impairment 
of visual 
attention 
B boy 60/24 months CVI Cannot be 
diagnosed 
--- CP,  
Fluctuations 
in visual 
attention 
C girl 15/12 months Congenital 
leucoma of 
the cornea  
REV – light 
perception;  
LEV in the norm  
 
--- --- 
D girl 42/36 months Congenital 
leucoma of 
the cornea 
LEV – light 
perception;  
REV in the norm  
 
Diverging 
lenses     4,5 
D 
ID 
E girl 11/11 months ROP BV – light 
perception with 
fixation  
 
--- 
 
--- 
Tab 3 Results of the assessment of the development of visual functions and skills of children A - E. 
* Assessment scale: 1 = cannot cope; 2 = traces of coping; 3 = fluctuating – selective coping; 4 = mostly coping 5 = coping, given the 
developmental level of the child. 
Child (age/mental age - mounts) A – 18/15 B – 60/24 C – 15/12 D – 42/36 E – 11/11 
Pretest/Posttest (date) 
 
Function * 
07/2013 
01/2014 
08/2012 
02/2013 
06/2013 
12/2013 
12/2013 
06/2014 
02/2013 
8/2013 
Visual attention 3/4  3/5 4/5 3/4 1/3 
Fixation ability 2/5 5/5 2/4 3/4 1/3 
Transfer of vis. atten. 3/5 3/5 2/4 4/4 0/1 
Tracking 3/5 3/5 1/3 3/4 0/1 
Eye-hand co-ordination 3/5 4/5 3/5 4/4 0/0 
Manipulation with objects 4/5 4/5 3/5 3/3 1/2 
Graphomotor skills 1/1 3/5 1/1 1/3 0/0 
Visual imagination 1/1 3/4 1/1 1/3 0/0 
In all observed cases (A – E) an improvement occurred during the observation period in more categories of 
visual skills. The proband A improved in 6 areas (once by 3 levels, three times by 2 levels, two times by 1 level). 
The proband B reached progress in 7 areas (4 times by 2 levels and 3 times by 1). In the case of the proband C, the 
improvement occurred in 6 observed areas (5 times by 2 levels, once by 1 level). The proband D progressed in 5 
areas (2 times by 2 levels and 3 times by 1 level). The proband E improved in 5 observed areas (2 times by 2 levels 
and 3 times by 1 level).  
The use of the touch screen device belonged to the main means of support. Based on the results and experience, 
it is possible to state that the touch screen device contributed to the positive development of visual effectiveness. 
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4.4 Experience of professionals with the use of touch screen devices and the EDA Play application for visual 
stimulation and the development of visual functions of children with low vision 
The research sample consisted of 8 specialists, 100% of it women. The average age was 43 years. The period of 
work in this field varied from 3 to 31 years, the average length of work is 12 years. Touch screen devices for visual 
stimulation and the development of visual functions had been used in their work on average for two years.   
The respondents considered the following benefits of touch screen devices for visual stimulation and the 
development of visual functions and skills in children of early and pre-school age: easy handling and great 
variability in use – wide selection of applications and programmes (8 times); option to set difficulty level according 
to the overall development and progress in the development of visual functions (6 times); and suitability also for 
children with multiple disabilities (especially physical) (4 times).  
The contribution of the touch screen device was seen by all the professionals namely in the development of 
following functions and skills: perception of visual stimuli, fixation of visual stimulus, tracking the line or 
movement of an object, development of motor skills of hands and fine motor skills of the dominant hand. Eye-hand 
co-ordination (especially dominant one) and linking perception through vision, hearing and touch were named by 6 
professionals. Five professionals mentioned as a benefit positive effect on the overall development of the child 
(cognitive abilities, concentration, perseverance in carrying out tasks, memory). All of them also reported a high 
level of attractiveness for the majority of young children and the resulting positives. 
As disadvantages of the use of touch screen devices to stimulate vision and develop visual functions, the seven 
experts considered the risk of overuse and the development of an addiction on digital devices. Some children prefer 
tablet to other toys and aids, some even refuse anything else. 5 professionals considered unilateral development 
another disadvantage. Tablet cannot replace other 3D aids and toys, manipulation with them, solving real situations 
with real objects. It does not develop practical skills, the skills necessary for independence. In six cases, the 
respondents mentioned as a disadvantage the fact that touch screen devices do not support the development of social 
gaming and communication. In two cases, the experts said that, in terms of the development of motor skills, tablets 
provide monotonous activities. One specialist mentioned as a disadvantage the fact that tablet does not support 
creating the images of real objects in space but only their 2D representation.  
When comparing the effectiveness of traditional and tactile aids the professionals reported that the effectiveness 
of both methods of visual stimulation and of the development of visual functions is approximately comparable. The 
advantage of modern touch screen devices lies rather in their practicality, usability for more stimulation tasks, 
flexibility to adjust the difficulty of tasks. A significant benefit is the attractiveness which motivates children to 
approach more willingly visually demanding activities. All the chosen probands recommended touch screen devices 
mostly as a motivation tool. On the question of the proportion of use of traditional and modern stimulation aids, the 
experts quite significantly differed in their recommendations. Five experts preferred ratio of 3:1 (traditional : 
modern aids). In one case, it was recommended 4:1, and in two cases 3:2.   
The use of touch screen devices for visual stimulation depends on the development of new strategies, processes, 
methods, techniques and educational or other principles. The experts mentioned various aids used in connection 
with tablets. A key requirement is the need to exclude a diagnosis of epilepsy (noted in 7 cases).  Tablet is very 
motivating; children react to it even when it is impossible to attract their visual attention through mechanical devices 
(in 4 cases). Two specialists described a good experience with positioning the child and mounting tablet into holders 
also in non-standard positions favourable for visual perception. As an educational principle for older children, one 
expert mentioned the use of tablet as a motivating factor or a reward for perseverance and attention during visual 
training. Three professionals said that the above mentioned advantages of tactile devices would cause visual 
functions to develop faster, which can be considered, due to the overall psychomotor development, a priority. 
Experience of the professionals with the Eda Play application 
To the question ‘What constitutes the uniqueness of this particular application?’ replied the probands as follows: 
high figure-ground contrast (6 times); simple pictures suitable for very young children and corresponding with 
limited visual functions (4 times); possibility of setting the difficulty of visual and mental tasks according to the 
level of the child (8 times); strong praise for the successful execution of a task (2 times); the possibility to go back to 
monitor the quality of the completion of tasks later in time (4 times).  
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Three professionals listed as a disadvantage of the application a lengthy and complicated instruction during 
which it is impossible to maintain attention of some children. One professional stated an objection that it is 
impossible to set up an independent movement of the stimulus around the screen in order to practise tracking 
movements, as is the case for instance with the Baby View Lite application. 
4.5 Experience of the parents of children with low vision with the use of touch screen devices and the EDA Play 
application 
With the use of question method, valuable information was obtained about the experience of parents of children 
with low vision whose children used touch screen devices and the EDA Play application for visual stimulation and 
the development of visual skills.   
The research sample consisted of 10 parents, in all cases mothers. The average age of mothers is 34 years. The 
parents used touch screen devices to stimulate and support the development of visual functions for 3-24 months. The 
parents had spent 10-60 minutes a day doing visual stimulation of the child, depending on child’s age and condition. 
Visual training of older children was divided into two to four shorter interventions. From the time devoted to 
stimulation and visual training, most parents used the touch screen device for more than 50% of training. In one 
case, the mother reported to use the device for only 30%.  On the other hand, in another case, the tablet was used for 
visual training for 65%. Only in two cases the child used the touch screen device exclusively for the purpose of 
visual stimulation and to support its development of visual abilities and skills (only in case of the youngest children 
– author’s note). In eight other cases, the device was also used for the purpose of fun and games or the development 
of functions other than visual, on average 15 min. a day. One mother stated that she used the touch screen device 
only approximately two times a week to prevent addiction. Another parent used the tablet for entertainment only as 
a motivation tool (reward after visual training). In contrast, another family allowed the child to work or play with the 
tablet for more than 40 min. a day. 
The parents of the children saw the clear advantages of touch screen devices in following areas: support for 
maintaining attention (4 parents), easy handling (5), possibility of mounting in stand – keeping it in appropriate 
position (2), motivation of the child to perform activities (6), achieving better attention to visual tasks, better co-
operation of the child, greater persistence in visual work (4), possibility to target tasks exactly at the skill or skills 
which the child needs to develop (2). The parents also indicated the disadvantages: the tablet does not develop gross 
motor skills, the danger of addiction (children refuse to work with other aids), fear that children can break the tablet.   
All the parents said that, in addition to the tablet, they also used traditional aids to stimulate vision and support 
the development of visual skills: pictures – books, light box, watching TV. They could not, however, specifically 
define which skills were developed by touch screen devices and which by the traditional aids.  To the question, 
whether the parents realized any areas of development which would be retarded by the use of touch screen device, 
the parents reported that they were not aware of such areas. In four cases the parents conditioned the benefit of the 
touch screen device by combining it with other forms of visual stimulation.  
Experience of the parents with the EDA Play application 
The parents learnt about the opportunity to use the touch screen device and the EDA Play application exclusively 
from early intervention counsellors. Only in one case, the source of information was the Internet.  They considered 
the application an important means supporting the development of the child. They identified following unique 
functions of the application: instructions in the Czech language (2); simplicity allowing to use it with very young 
children and children with multiple disabilities (5); instructions in child’s voice, motivating children to be active and 
praising them for the execution of a task (3); distinctive pictures and high contrast (4); possibility to adjust the 
difficulty level of tasks by visual and mental abilities of the child (2). 
The parents listed the following disadvantages of the application: children with low level of the development of 
motor skills (who cannot touch with their hand an exact location) can use only the lowest level of tasks, and in this 
case, there are relatively few of them (1). One parent stated that EDA Play is really only for the youngest children, 
and her daughter (2.5 year old) got very quickly bored of it because of an excessive simplicity of tasks. Another 
opinion pointed to an inconsistency in difficulty of some tasks. Easier tasks are very simple and suitable for 1-2 
year-olds, while more difficult tasks, for instance retracing a frog jumping trajectory, are quite challenging even for 
pre-school children, and many children aged 3-5 years cannot cope with them. Medium difficulty tasks are missing.   
The functions and options of setting in the EDA Play application were assessed by the parents as satisfactory in 8 
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cases. Several parents (3) would like to see a greater variety of tasks. In one case, a mother suggested task of 
choosing colours (for instance starting from an outline of strawberry – children would get the task of selecting the 
appropriate colour from the menu and marking it by touching or pulling at the appropriate place). Higher difficulty 
of tasks could be achieved by marking details on the pictures which the child would have to find and touch (e.g. 
cat’s ear). A proven recommendation from the parents concerning the use of EDA Play is: Work with the tablet must 
be clearly limited in time. The parents use the following accessories to the touch screen device: all of them use a 
protective film and protective cover. In five cases they use various types of holders.  
4.6 Findings of the pilot study and discussion 
Based on the comparison of the data collected, the research questions can be answered thus:  
1. ‘What is the key contribution of the tablet type touch screen device for the development of visual functions of 
children with low vision in early and pre-school age?’ 
In defence of the use of touch screen devices, it is possible to list following areas of their contribution: high 
attractiveness for the child supporting/extending its interest in visual activity; high degree of variability to be used 
for various types of visual tasks and other activities; high degree of adaptability of the EDA Play application for 
targeting the difficulty of visual tasks according to the possibilities and actual needs of the therapist; the possibility 
of recording the performance of the child and subsequent control of the performed  activity carried out later by the 
therapist or parent; most children are able, after an initial training, to work with the device relatively independently.  
2. ‘What experience do Czech professionals and parents have with the use of a touch screen device in the visual 
stimulation and the development of visual skills of children with low vision in early and pre-school age?’ 
Both professionals and most parents have agreed that touch screen devices bring undeniable benefits for visual 
stimulation and the development of visual functions of young children. At the same time, the investigation has 
revealed that such a benefit is conditioned by the necessity to combine it with traditional tools and procedures. 
However, the respondents are not in full agreement on the ratio of their use. Most of them recommend for the visual 
stimulation and intentional training of young children to be carried out at least from ¾ using traditional methods and 
aids and only from ¼ using touch screen devices. Some professionals consider 3:2 a satisfactory ratio. 
3. ‘What is the opinion of the Czech professionals and parents on the Czech EDA Play application?’  
Both professionals and parents agree that the EDA Play application mostly suits its purpose. The investigation has 
revealed that its simplicity meets more the needs of the youngest children and children with multiple visual and 
mental disabilities. For pre-school children some tasks might be already too easy. In contrast, for children with 
motor disabilities with affected hands the required level of gentle motor skills may be unattainable.  
The pilot study has shown some contradictions which deserve an increased attention of professionals. Based on the 
comparison of the testimonies of professionals and parents, it is possible to point out to the fact that, despite the 
awareness of the parents that touch screen devices cannot fully cover the needs of visual development, they still use 
the devices to a greater extent than professionals can recommend. Another negative phenomenon which has been 
uncovered through the investigation is that the parents do not sufficiently realize the specific benefits of the 
traditional method of visual stimulation on the development of visual skills of their children. It is obvious from a 
tendency to prefer tablets for visual stimulation and visual training. There is a risk emerging that the visual functions 
and associated skills will develop unilaterally in the early stages of development, which will have a negative impact 
on the overall development of the child. 
5. Conclusion 
Support for children at risk for developmental delay in early and pre-school age is irreplaceable.  Early 
intervention centers in the CR have expert knowledge as well as years of experience for providing it. Even if the use 
of modern technologies and strategies of support seem to be beneficial in praxis, it is necessary to increase the level 
of parents’ education in the area of the impact of both utilized types of stimulation and visual skill training. It is 
imperative for parents to be fully aware of which specific skills can be developed using a tablet and for which skills 
they must unconditionally use three-dimensional aids.   
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There has been neither a research devoted to this issue nor any specific evaluation criteria nor other exact data 
published in the Czech Republic. The aim of this research is to map out the relatively short experience with the use 
of the iPad device and the EDA Play application. The results of this pilot study can be used as a starting point for 
further research as well as for finding solutions to the problems outlined above. Comments on the diversity of tasks 
and the options of the settings of EDA Play can be a stimulus for its further development. It can be expected that this 
trend of development will continue. It is therefore necessary to monitor it as well as influence it in the best interest 
of the child.   
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